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(54) System and method for synchronous control of rotary presses 



(57) A system is presented for synchronous control 
of rotary printing presses comprising a master control 
section (1} for controlling the entire system, a plurality 
of printing units (CT1-CT5) and a folding unit (FD) for 
cutting and folding a printed paper web (W1-W5) into 
predetermined printed Images, drive means (M) for in- 



dependently driving the units, and control sections for 
controlling the drive means for driving the printing units, 
At least one printing unit has a plurafity of web paths 
running from the printing unit in question to the folding 
unit, and printing is accomplished by threading the print- 
ed paper web through any of the web paths . 
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Description 

[0001] The present invention relates generally to a 
system and method for synchronous control of rotary 
printing presses, and more particularly to a system and 
method for synchronous control of rotary printing press- 
es comprising a plurality of printing units, a folding unit 
for cutting and folding a printed paper web into prede- 
termined printed images; drive means for independently 
driving the units, and control sections for controlling the 
drive means for the printing units being provided on 
each of the units; and at least one printing unit having a 
plurality of web paths running from the printing unit in 
question to the folding unit, in which the position at which 
the paper web is cut by the folding unit in accordance 
with the printed images printed by the printing unit can 
be automatically adjusted for each web path selected. 
[0002] A newspaper press is well known as a rotary 
printing press having a plurality of printing units and a 
folding unit for cutting and folding a printed paper web 
into predetermined printed images. A rotary press In 
which printing and folding units are individually driven 
by independent electric motors and the control of the 
operation thereof are known by Japanese Published, 
Unexamined Patent Application No. Hei-6(1994)- 
47905, for example. 

[0003] Disclosed in Japanese Published, Unexam- 
ined Patent Application No. Hei-6(1994)-47905 is a ro- 
tary press having individual driving sections (electric 
motors) for driving driven parts (cylinders) of printing 
units, and drive control devices for the individual driving 
sections as printing station groups. Several printing sta- 
tion groups are independent from each other and re- 
ceive their respective positional references via a data 
bus on which the printing stations are disposed. That is, 
the printing station group have their respective drive 
units, which are connected to a data bus to which a fold- 
ing unit is connected, and to the drive control devices 
for the printing station groups. The drive umt controls 
the positioning of the Individual driving sections of the 
printing station groups in connection with the positional 
reference received from the folding unit, and also con- 
trols the relative positions of the individual drive sec- 
tions. 

[0004] An operation and data processing unit as a 
host master unit is connected to the data bus to which 
the drive unit is connected. The operation and data 
processing unit controls the printing station groups. That 
is, the operation and data processing unit presets target 
values and a target value difference, and processes ac- 
tual value, so that the target-value control of different 
printing station groups can be accomplished consistent- 
ly among the printing station groups and to the folding 
unit. 

[0005] In other words, this rotary press is such that 
the drive control of the electric motors of the printing sta- 
tion groups is accomplished with respect to the posftion- 
al reference received from the folding unit based on the 



control reference from the drive unit and the host master 
unit Via the drive control device, 
[0006] in a newspaper press, on the other hand , a bay 
window device BW for changing the top and bottom of 

$ a printed paper web with a combination of bay window 
rollers BR and BR as shown in FIG. 5, for example, with 
turn bars TB and TB is provided to adjust the arrange- 
ment of multi-color printing units and pages on which 
multiple-color images are to be printed, and a plurality 

1 o of web paths for feeding the paper web on which images 
were printed by a printing unit CTto the folding unit FD, 
[0007] In a rotary press the overall picture of which is 
shown by combining the right side of FIG, 3 with the left 
side of FIG, 4, a paper web on which images were print- 
is ed by a printing unit CT1 is passed through web paths 
SP1 and SP5 leading to a folding unit FD bypassing a 
bay window device BW and web paths BP2, BP3, BP4 
and BPS from turn bars TB2> TB3, TB4 and TBS on each 
stage to the folding unit FD via the bay window device 

20 BW, while each of other printing units CT2, CT3, CT4 
and CT5 has web paths leading to the folding unit by- 
passing the bay window device BW and web paths from 
the turn bar TB of each stage to the folding unit FD via 
the bay window device BW. 

25 [0008] In such a rotary press, where a plurality of web 
paths leading from a given printing unit to the folding 
unit have different lengths, an adjust roller device AD 
(refer to FIG. 5) is provided, as shown in Japanese Pub- 
fished Examined Patent Application No. Hei-7(1995}- 

3£ 1 7054, to allow the length of the web path to be adjusted 
by moving an adjust roller AR (refer to FIG. 5) of the 
adjust roller device AD, on which the paper web has 
been wound about 1 B0 degree, to a predetermined po- 
sition in parallel with the paper web at a preset value, 

35 so that any paper web that has been passed through 
any web path can be cut into printed images at the right 
position by the folding unit. 

[0009] The aforementioned Japanese Published Un- 
examined Patent Application No. Hei~6{1994)-47905, 
40 however, discloses the construction and operation of the 
invention only schematically, and does not discbse any 
specific details of control. 

[00 1 0] As to how to control the positioning of the Indi- 
vid ual drive sections for the printing station groups, and 

45 how to control the relative positioning of the individual 
drive sections with each other, in connection with the 
positional references received from the folding unit, Jap- 
anese Published Unexamined Patent Application No. 
Heh6(1994)-479G5 has no specific description about 

so how to control what Even assuming that this control is 
concerned with the control to properly adjust the rela- 
tions among printed images and between printed imag- 
es and cutting and folding, it has no specific description 
about how to achieve the control. It does not disclose, 

55 furthermore, that the control is concerned with a rotary 
press comprising printing units having a plurality of web 
paths, as mentioned earlier. 

[001 1] in a rotary press, on the other hand, an adjust 
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roller device AD has usually been provided in front of 
the folding unit for each web path, as described above, 
to adjust so that the paper web can be cut by the folding 
unit at proper positions in accordance with printed im- 
ages. This arrangement has involved a considerable 
space because the adjust roller device AD is provided 
for each web path, and made maintenance difficult as 
web paths have been increased in number and more 
and more complicated. Since the paper web runs 
through the adjust roller device AD during printing oper- 
ation, unwanted tension is likely to be caused, making 
the travel of the paper web unstable and increasing the 
length of the web paths by the amount of travel via the 
adjust roller device AD. Thus, this arrangement has in- 
volved increased spoilage duiing paper web changing, 
at the start and end of printing. Furthermore, provision 
of the adjust roller devices AD has involved increased 
manufacturing cost. 

[0012] It would be advantageous to provide a syn- 
chronous control system for rotary presses having a plu- 
rality of web paths in which the position at which the pa- 
per web is cut by the folding unit can be automatically 
adjusted in accordance with printed images for each se- 
lected web paths without using the adjust roller devices. 
[00 1 it would also be advantageous to provide print- 
ing units each having at least one of a plurality of web 
paths leading to the folding unit, going through, or with- 
out going through bay window devices, 
10014] It would also be advantageous to provide print- 
ing unit control sections for receiving drive references, 
including drive reference speed and drive reference 
phase transmitted by the master control section. 
[0015] it would also be advantageous to provide a 
loop-like network line to a How a failed part of the network 
line to be bypassed. 

[0016] It would also be advantageous to provide a 
master control section that performs information ex- 
change with printing unit control sections, so that the 
positions at which the paper web is cut by the folding 
unit in accordance with printed images can be automat- 
ically adjusted for each selected web path. 
[0017] It woute also be advantageous to provide an 
input operation section for storing in the memory section 
the length value of each web path from the printing unit 
to the folding unit. 

E0018] It would also be advantageous to provide a 
control message and the construction thereof for desig* 
nating the control range of rotary press sets organized 
by the processing section, and control messages and 
the construction thereof relating to drive references, 
. such as drive reference speed and phase, and phase 
correction values for correcting the rotational phase of 
the printing cylinder 

[0019] It would ateo be advantageous to provide the 
construction of a response message sent by the slave 
control section, 

[0020] It would also be advantageous to provide a 
synchronous control system for rotary presses in which 



even when a master control section fails, the positions 
at which the paper web is cut by the folding unit in ac- 
cordance with printed images can be automatically ad- 
justed for each selected web path by selectively chang- 
es ing over by another master control section. 

E0021] It would also be advantageous to provide a 
method for synchronous control of rotary presses hav- 
ing a plurality of web paths in which the positions at 
which the paper web is cut by the folding unit in accord- 
10 ance with printed images can be automatically adjusted 
for each selected web path without using adjust roll de- 
vices. 

[0022] To address some or all of these objectives, the 
invention proposes a synchronous control system for a 

15 rotary press having a master control section for control- 
ling the entire system; drive means for independently 
driving a plurality of printing units and a folding unit that 
cuts and folds a printed paper web in accordance with 
printed images; and control sections for controlling the 

20 drive means of each unit; at least one printing unit hav- 
ing a plurality of web paths running from the printing unit 
to the folding unit through which the paper web is passed 
for printing. The control system is such that the control 
section for the or each printing unit having a plurality of 

25 web' paths, comprises a drive reference receiving sec- 
tion for receiving a drive reference from the master con- 
trol section, a phase correction value output section for 
generating a phase correction value based on the length 
from the printing unit in question to the folding unit in a 

30 selected web path, a drive reference speed signal out- 
put section for generating a signal relating to drive ref- 
erence speed based on the drive reference receiving by 
the drive reference receiving section, a corrected drive 
reference phase signal output section for generating a 

35 signal relating to the corrected drive reference phase 
obtained by correcting the drive reference phase based 
on the drive reference received by the drive reference 
receiving section with the aforementioned phase correc- 
tion value, a feedback signal receiving section for re- 

40 ceiving a feedback signal on the operating condition of 
the printing unit in question, a feedback speed signal 
output section for generating a signal relating to feed- 
back speed based on the feedback signal received by 
the feedback signal receiving section, a feedback phase 

45 signal output section for generating a signal relating to 
the feedback phase based on the feedback signal re- 
ceived by the feedback signal receiving section, a phase 
difference detecting section for detecting a phase differ- 
ence between the corrected drive reference phase and 

so the feedback phase from the corrected drive reference 
phase signal and the feedback phase signal, a phase 
difference signal output section for generating a signal 
relating to the phase difference detected by the phase 
difference detecting section, and a signal correcting 

55 section for correcting the aforementioned drive refer- 
ence speed signal based on the phase difference signal 
and the feedback speed signal relating to the phase dif- 
ference between the aforementioned corrected drive 
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reference phase and the feedback phase and generat- 
ing a corrected control signal. 
[0023] A non-limiting example of the invention will 
now be explained. 

[0024] FIG. 1 is a block diagram illustrating an exam- 5 
pie of the slave control section, 
|0025] FIG. 2 is a block diagram illustrating an exam- 
pie of the master control section. 
f0020] FIG, 3 is a part of a schematic diagram illus- 
trating an example of a rotary press in which a synchro- ?o 
nous control system for rotary presses according to the 
present invention is used, 

[0027] FIG. 4 is another part of a schematic diagram 
illustrating an example of a rotary press in which a syn- 
chronous control system for rotary presses according to * 5 
the present invention is used, the left end of which is 
connected to the right end of FIG, 3 to form an entire 
view. 

[0028] FIG. 5 is a schematic perspective view of as- 
sistance in explaining the function of a bay window de- 20 
vice. 

[0029] FIG, 6 is a diagram illustrating an example of 
a message instructing control range transmitted by the 
master control section and a response message re- 
sponded to it by the slave control section, 25 
[0030] FIG, 7 is a diagram illustrating an example of 
a control message relating to the phase correction vaf ue 
transmitted by the master control section and a re- 
sponse message responded to it by the slave control 
section. 30 
[0031] FIG. 8 is a diagram illustrating a printing oper- 
ation control message transmitted by the master control 
section. 

[0032] FIG. 3 is a part of a block diagram showing an 
example of a rotary press in which a synchronous con- 35 
trol system for rotary presses according to the present 
invention ts used, FIG. 4 is another part of a block dia- 
gram showing an example of a rotary press in which a 
synchronous control system for rotary presses accord- 
ing to the present invention is used, the left end of which *o 
is connected to the right end of FIG, 3 to form an entire 
view, 

[0033] Shown in full view by combining FIGS. 3 and 
4 is an embodiment in which a synchronous control sys- 
tem for rotary presses according to the present invention 45 
is used in a rotary press comprising printing uu\\s CT1 
and CT4 each having four printing sections P t printing 
units CT2, CT3 and CT5 each having two printing sec- 
tions P and a folding unit FD for cutting and folding a 
printed paper web into predetermined printed images. $0 
[0034] Each of the printing units CT1 , CT2, CT3, CT4 
and CT5 has at least one of web paths SP1, SP2, SP3, 
SP4 and SP5 running from the printing units CT1, CT2, 
CT3, CT4 and CT5 to the folding unit FD via the bay 
window device BW t and at least one of web paths BP 1 , 55 
BP2, 8P3, BP4 and BPS running from any of the turn 
bars T81 , TB2, T83, TB4 and TBS to the folding unit FD 
via the bay window device BW k 



[0035] Each printing section P of the printing units 
CT1, CT2, CT3, CT4 and CT5has two sets of printing 
couples consisting of a blanket cylinder BC and a piate 
cylinder PC, except that the third-stage and fourth-stage 
printing sections P of the printing unit CT1 and the sec- 
ond-stage printing section P of the printing unit CT2 
each comprise a printing couple consisting of a blanket 
cylinder BC and a plate cylinder PC, and a pressure cyl- 
inder PR 

[0036J Each printing couple is such that the plate cyl- 
inder PC thereof is driven by the drive means M via a 
transmission means GT, and the blanket cylinder BC 
thereof is driven by a drive means M via a transmission 
means (not shown) provided between the plate cylinder 
PC and the blanket cylinder BC. The pressure cylinder 
PP is driven by the blanket cylinder BC via a transmis- 
sion means (not shown) provided between the blanket 
cylinder BC and the pressure cylinder PP. 
[0037] That is, each of the printing units CT1, CT2, 
CT3, CT4 and CT5 is driven by an independent drive 
means M> The folding unit FD is such that the folding 
cylinder PC thereof (not shown) is driven by a drive 
means M via a transmission means GT, and the other 
cylinder thereof is driven by the drive means M via a 
transmission means (not shown) provided between the 
folding cylinder FC and the other cylinder. There can be 
a construction where the output shaft of the drive means 
M directly drives the plate cylinder PC or the folding cyl- 
inder FC, except for the transmission means GT provid- 
ed between the drive means M and the plate cylinder 
PC or the folding cylinder FC. 
[0038] The drive means M have #11 - #16, #21 - 
#23, #31 ~ #34, #41 - #48, #51 - #54, and #99 of steve 
control sections 3 corresponding to each drive means 
M, and rotary encoders with Z phase 6 (hereinafter re- 
ferred to as an encoder for short) for generating a Z- 
phase pulse signal at every revolution. The slave control 
section 3 is connected to the network line 5 via a slave 
network connecting section 31 , which will be described 
referring to RG.1. (The state of connection of the slave 
control sections 3 of #15- #16, #21 -#23, #31 -#34, 
#41 ~ #4B, #51 - #52, and #99 with the network line 5, 
which is the same as that of the slave control sections 
3 of #11 - #14, #53 - #54, is omitted in the figure.) A 
master control section 1 is connected to the network line 
5. There can be a construction where a plurality of mas- 
ter control sections each having functions of the master 
control section, which will be described in the following, 
are provided in place of the master control section 1 and 
used by selectively changing them. 
[0039] The network line 5 is constructed into a loop 
shape so that even when any one part of the network 
fine 5 fails due to some trouble, signal transmission be- 
tween the master control section 1 and the slave control 
sections 3 of #11 - #16, #21 - #23, #31 - #34, #41 - 
#48, #51 - #54, and#99 can be maintained bythe other 
part of the line. 

[0040] FIG. 2 shows an example of the master control 
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section 1 

[0041] In the ftgure, the master control section 1 com- 
prises an input operation section 11, a drive reference 
setting section 13, a processing section 12, a master 
network connecting section 17, and a memory section 
18. 

[0042] The input operation section 1 1 is capable of en- 
tering into the memory section 18 the values of lengths 
between the printing units CT1 , CT2, CT3, CT4 and CT5 
in each web path and the folding unit FD, that is, the 
values of the web path lengths, and also capable of ex- 
ecuting initial operations to enter information on set or- 
ganization, such as designation of printing units CT1, 
CT2, CT3, CT4 and CT5 to be used during printing, and 
actual printing operations to enter operation signals, 
such as the start, acceleration and deceleration, and 
stop of the press. 

[0043] The memory section 18 stores the values of 
web path lengths entered by the input operation section- 
1 1 , and phase correction vaiues for correcting the phas- 
es of the driven parts of the printing units in relation to 
the web path length values. The driving reference set- 
ting section 1 3 sets the driving reference values for con- 
trolling the driving means M. 

[0044] The processing sectbn 12 prepares a control 
range designating message and other messages by or- 
ganizing rotary press sets on the basis of the set organ- 
ization information entered by the input operation sec- 
tion 11, and makes it possible to carry out operations 
from the input operation section 1 1 so that the organized 
sets can be synchronous controlled, and set drive ref- 
erences based on the operations. The processing sec- 
tion 12 also reads the web path length values from the 
memory section 18, and calculates the phase correction 
value for correcting the rotating phase of the printing cyl- 
inder, or the plate cylinder PC in this embodiment, of 
each printing unit so as to match the rotating phase of 
the plate cylinder PC with that of the folding cylinder FC 
of the folding unit, and stores the calculated phase cor- 
rection value in the memory section 1 8 and reads it from 
the memory section 18. 

[0045] The master network connecting section 17 
transmits a control range designation message pre- 
pared by the processing section 12 to the network line 
5, and control messages relating to the phase correction 
value read from the memory section 18 and the driving 
reference set by the drive reference setting section 13 
to the network line 5, and receives a response message 
that is response information transmitted by the slave 
control sectbn 3 to the network line 5, 
[0046] The driving reference setting section 13 has a 
master pulse signal output section 14, a speed setting 
section 15, and a phase setting section 16. 
[0047] The master pulse signal output section 1 4 gen- 
erates a first master pulse signal proportional to the 
speed value set by the processing section 12 on the ba- 
sis of the operation signal, such as the start, accelera- 
tion/deceleration and stop of the press, entered by the 



input operation section 11 r and generates a second 
master signal every time a predetermined number of the 
first master pulse signals are output- The first and sec- 
ond master pulse signals are signals having a frequency 

6 equal to that of the pulse signal generated by the en- 
coder 6 provided corresponding to each driving means 
M and to that of the Z-phase pulse signal generated by 
the encoder 6 when the printing unit is operated at a 
predetermined speed. 

io [0048] The speed setting section 15 sets the driving 
reference speed of the driving means M on the basis of 
the first master pulse signal generated by the master 
pulse signal output section 14. 
[0049] The phase setting section 16 sets the driving 

15 reference phase of the printing cylinder to be driven by 
the driving means M on the basis of the first and second 
master pulse signals generated by the master pulse sig- 
nal output sectbn 14. 

[0050] The master control section- 1 can have such a 

20 construction that it comprises an input operation section 
capable of executing initial operations to enter informa- 
tbn onset organization, and printing operations to enter 
operation signals, such as the start, acceleration and 
deceleration, and stop of the press, a processing section 

25 for setting speed values on the basis of operation sig- 
nals, and master pulse signal output sectbn that gener- 
ates a first master pulse signal proportional to the speed 
vaiue, and a second master signal every time a prede- 
termined number of the first master pulse signals are 

30 output; the remaining component elements included in 
a sfeve control section, which will be described later. In 
this construction, set organization information can be 
entered directly from the input operatbn sectbn to each 
slave control section included in the sets. The master 

35 control section 1 may be of such a simplified construc- 
tion that oscillators for sending synchronizing clock 
(drive reference) are provided in each unit and the slave 
control section thereof. In short, the master contro! sec- 
tion 1 may be of such a simple construction that it can 

40 send signals sufficient for each printing unit, etc. to be 
synchronously controlled by each slave control section, 
as will be described later. 

[0051] FIG. 1 shows an example of the slave control 
section, 

45 [0052] In the figure, the slave control section 3 com- 
prises a slave network connecting section 31 that also 
serves as a drive reference receiving section, a phase 
correction value output sectbn 42, a drive reference 
speed signal output sectbn 32, a corrected drive refer- 
so ence phase signal output section 33, a feedback signal 
receiving section 38, a feedback speed signal output 
section 39, a feedback phase signal output section 37, 
a phase difference detecting sectbn 34, a phase differ- 
ence signal output section 35, a first speed signal cor- 
55 reefing section 36, a second speed signal correcting 
sectbn 40, and a motor driver 41, 
[0053] The slave network connecting section 31, 
which is a microcomputer including an interface, re- 
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ceives via the network Hne 5 a control range designating 
message comprising set organization information trans- 
mitted by the master control section 1 , and a control 
message, such as the drive reference, including the 
drive reference speed and the drive reference phase, 
and phase correction vaiues for correcting the rotating 
phase of the printing cylinder, and transmits as neces- 
sary a response message acknowledging the receipt of 
a message from the master control section 1 via the net- 
work Hne 5, 

[0054] The phase correction value output section 42 
registers a phase correction value m a control message 
received by the slave network connecting section 31 ( 
and sends It to the corrected drive reference phase sig- 
nal output section 33. 

|0055] The drive reference speed signal output sec- 
tion 32 converts a drive reference speed in a control 
message into a drive reference speed signal that is an 
anafog signal proportional to the speed value entered 
by the input operation section 1 1 and set by the process- 
ing section 12, and generates it as an output. 
[0056] The corrected drive reference phase signal 
output section 33 receives a drive reference phase val- 
ue in a control message, and receives a phase correc- 
tion value registered in Ihe phase correction value out* 
put section 42 every time the drive reference phase is 
received- The corrected drive reference phase signal 
output section 33 corrects the drive reference phase into 
a corrected drive reference phase that is a rotating 
phase of each printing cylinder so that the printed imag- 
es printed by the printing units CT1 , CT2, CT3, CT4 and 
CT5 in their respective current web paths are main- 
tained in a proper relationship with the positions at which 
the printed paper web is cut by the folding unit FD, and 
outputs it in the form of an appropriate signal. 
{0057] The feedback signal receiving sectbn 38 re- 
ceives a pulse signal produced by the encoder 6 corre- 
sponding to the driving means M and a Z-phase pulse 
signal The feedback speed signal output section 39 cal- 
culates a value proportional to the rotational speed of 
the drive means M on the basis of a pulse signal pro- 
duced by the encoder 6, converts it into a driving speed 
signal that is an analog signal proportional to the rotating 
speed of the driving means M, and generates & as an 
output. The feedback phase signal output section 37 de- 
tects the rotating phase of a driving section {for example, 
the printing cylinder that is a plate cylinder PC) on the 
basis of the pulse signal generated by the encoder 6, 
and outputs it in the form of an appropriate signal 
[0058] The phase difference detecting section 34 de- 
tects a difference between the phase of the printing cyl- 
inder and the corrected drive reference phase on the 
basis of the corrected drive reference phase signal gen- 
erated by the corrected drive reference phase signal 
output section 33 and the phase signal of the printing 
cylinder generated by the feedback phase signal output 
section 37. 

[0059] The phase diff erence signal output section 35 



is a proportional-plus-integeral control amplifier for con- 
verting the difference detected by the phase difference 
detecting section 34 into a phase difference signal that 
Is an analog signal and generates it as an output 

5 [0060] The first speed correcting section 36 corrects 
the drive reference speed signal generated by the drive 
reference speed signal output section 32 on the basis 
of the phase difference signal generated by the phase 
difference signal output section 35. The second speed 

J0 correcting section 40 corrects the first corrected speed 
signal corrected by the first speed correcting section 35 
on the basis of the drive speed signal for the driving 
means M generated by the feedback speed signal out- 
put section 39. 

15 [0061] The motor driver41 supplies drive powerto the 
driving means M on the basis of the second corrected 
speed signal corrected by the second speed signal cor- 
recting section 40. 

[0062] fn the printing units CT1, CT2, CT3, CT4 and 
20 CT5, the rotating phases of the printing cylinders (the 
piate cylinders PC, for example} of the printing sections 
P are determined in advance so that printed images on 
the printing sections P, — are superposed properly with 
each other when the printing sections P, — of the print- 
25 ing units CT1, CT2, CT3, CT4 and CT5 are driven in 
accordance with the drive reference. 
[0063] In the following, the operation by the synchro- 
nous control system for rotary printing presses will be 
described, 

30 [0064] Prior to the printing operation by the rotary 
press, the length from the most downstream-side print- 
ing positions A1 , A2, A3, A4 and A5 (refer to FIGS. 3 
and 4) of the printing units CT 1 , CT2, CT3 , CT4 and CT5 
to the cutting position of the folding unit FD, that is, the 

35 length values L, — of the web paths between the printing 
units and the folding unit are entered from the input op- 
eration section 11 for ail the web paths of the printing 
units CT1, CT2> CT3, CT4 and CT5 } and stored in the 
memory section 18. 

^0 [0065] When the length values L, — of the web paths 
between the printing units and the folding unit are en- 
tered, the processing section 12 converts, for each web 
path based on the length values, the correction vafae 
for correcting the drive reference phase of the printing 

45 cylinder at the printing position with respect to the drive 
reference phase of the folding cylinder of the folding unit 
into an output pulse number of the encoder 6 generated 
by the rotation of the drive means M so as to maintain 
a proper relationship between the printed images print- 

so ed by the printing unit and the positions at which the 
paper web is cut by the folding unit at the cutting posi- 
tion, using the following equation. 

55 Xn = K x M0 x {Ln/L0-RX(Ln/L0}} 

where 
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K: A predetermined number that is deter- 

mined by the ratio between the revolu- 
tion of the driven part driven by a drive 
means M, which wiii be described later, 
and the encoder 6 

MO: The number of pulses generated by the 

encoder 6 during one revolution 

I_n; The length of a web path between the 

printing unit and the folding unit (length 
from An to B) 

LO: The outer peripheral length of the blan- 

ket cylinder 
FIX{Ln/L0): The integer value of Ln/LO 

The value Xn obtained by the processing section 12 ts 
stored as a phase correction value entered in the mem- 
ory section 18. 

{0066] Next, the information on set organization that 
designates the printing unit and the folding unit to be 
synchronously controlled by the master control section 
1 d uring printing operation, and also designates the web 
path to be used during printing operation is entered from 
the input operation section 11 of the master control sec- 
tion 1. 

[0067] In the embodiment shown in full view by com- 
bining FIGS, 3 and 4, for example, the set organization 
information that designates the printing units CT1 , CT2 t 
CT3, CT4 and CT5 and the folding unit FD, and sets the 
operation where synchronous control is carried out by 
the master control section 1 in such a manner that the 
paper web W1 passed through the four printing sections 
P of the printing unit CT1 is threaded through the web 
path SP5, the paper web W2 passed through the two 
printing sections P of the printing unit CT2 Is threaded 
through the web path SP1, the paper web W3 passed 
through the two printing sections P of the printing unit 
CT3 is threaded through the web path SP2, the paper 
web W4 passed through the four printing sections P of 
the printing unit CT4 is threaded through the web path 
BP3, and the paper web W5 passed through the two 
printing sections P of the printing unit CT5 is threaded 
through the web path BP2 is entered into the master 
control section 1 > In this paper web threading mode, the 
paper webs when threading into the folding unit FD are 
overlaid in the order of W4, W3, W5, W2 and W1 from 
the bottom. 

[0068] With this input, the processing section 1 2 of the 
master control section 1 transmits a control range des- 
ignating message comprising ASCII codes to #11 ~ 
#16, #21 ~ #23, #31 -~#34,#41 -#48, #51 -#54, and 
#99 of the slave control sections 3, via the master net- 
work connecting section 17 and the network line 5. 
[0069] The control range designating message com- 
prises a text in which H F H indicating that the message is 
to designate the control range, w MCr representing a 
master control section 1, "CS11" through "CS54" and 
H CS99'* representing the node numbers of #11 - #16, 
#21 ~ #23, #31 ~ #34, #41 - #43, #51 - #54 and #99 



of the stave control sections 3 for the printing couples 
that are included in the control range in question are in- 
serted between the start code "STX" and the end code 
"EDC of the message, with a block check "BCC" at* 

s tached to the text, as shown in FIG, 6. 

[0070] Upon receipt of the control range designating 
message, the network connecting section 31 of each 
slave control section 3 returns a response message to 
the master control section 1 via the network line 5 to 

10 acknowledge the receipt of the control range designat- 
ing message. The response message comprises "ACK" 
indicating a response message, and its own node 
number indicating the slave control section 3 that re™ 
sponded, 

1 5 [0071 J Next, the processing section 1 2 reads from the 
memory section 18 the aforementioned phase correc- 
tion value for each web path of the printing units, CT1, 
CT2, CT3 f CT4 and CT5 as it is entered, and reduces 
the read value into a control message comprising ASCII 

20 codes, and transmits the control message to #1 1 - #1 6, 
#21 - #23, #31 - #34, #41 - #48, #51 ~ #54 of the 
slave control sections 3 of the printing units CT1, CT2, 
CT3, CT4 and CT5 via the master network connecting 
section 17 and the network line 5. Transmission of this 

25 control message is carried out sequentially to each 
slave control section 3 while receiving a response mes- 
sage from the slave control section 3 that is the desti- 
nation of the control message. 
[0072] That is, this control message comprises a text 

30 having "G f ' indicating that this message is a phase cor- 
rection value, "MCr indicating a master control section 
1, any of W CS11" ~- "CS16," "CS21 M - "CS23," "CS31 W 
~ *CS34/' "CS41" - "CS48/' and "CS51" ~* "CS54" in- 
dicating destinations, and "V4," *V3 t M "V2," and "Vr in- 

35 dicating phase correction values, all inserted between 
the start code *'STX" and the end code "ETX" of the mes- 
sage, with a block check "BCC" added to the text sen- 
tence, as shown in FIG- 7, for example. It should be not- 
ed that t V4" through *V1" use ASCII codes from "0" to 

40 "9" and from "A" to T* and that the phase correction 
value in the message used here as an example com- 
prises 4 bytes, for example. It should also be noted that 
the same correction value X1 is transmitted to "CS11" 
~ "CS16, H the same correction value X2 to "CS21 H ~ 

45 ,; CS23," the same correction value X3 to "CS31" - 
"C$34," the same correction value X4 to M CS4r 
-CS4B," and the same correction va^ue X5 to "CS51" 
~ "CS54," respectively. The phase correction values 
X1, X2, X3, X4 and X5 are usually different from each 

50 other. 

[0073] The slave network connection section 31 of 
each slave control section 3, to which a control message 
as a phase correction value is transmitted, returns via 
the network line 5 a response message acknowledging 
55 the receipt of the control message comprising a phase 
correction value to the master control section 1 . This re- 
sponse message comprises "ACK" indicating that it is a 
response message, and its own node number indicating 
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the slave control section that responded. In this way, 
control and response messages are sent and received 
sequentially to each slave control section 3, 
[0074] The phase correction value sent to the slave 
control section 3 is registered in the phase correction 
value output section 42 via the slave network connecting 
section 31. 

[0075] These settings enables the master control sec- 
tion 1 to carry out the synchronous control of the rotary 
press for which set organization has been completed, 
[0076] Synchronous control is such that the input op- 
eration section 11 of the master control section 1 is first 
switched to the operation signal input enable state, and 
then start, acceteratbn/deceleration, stop and other op- 
eration signals are entered from the input operation sec- 
tion 11. 

[0077] As an operation signal is entered, the process- 
ing section 12 sets the speed value corresponding to 
the entered operation signal to the master puise signal 
output section 14 of the drive reference setting section 
13, This permits the master pulse signal output section 
14 to produce a first master puise signal corresponding 
to the set speed, and to produce a second master pulse 
signal every time a predetermined number of the first 
master pulse signals are produced, The first and second 
master pulse signals are signals having a frequency 
equal to that of the pulse signal produced by the encoder 
6 provided corresponding to each driving means M and 
that of the Z-phase pulse signal produced by the encod- 
er 6 when the rotary press is operated at the set speed. 
[0078] As the master pulse signal output section 14 
starts generating the aforementioned signals, the speed 
setting section 15 and the phase setting section 16 of 
the drive reference setting section 13 integrate pulse 
outputs generated by the master pulse signal output 
section 14. That is, the speed setting section 15 inte- 
grates the first master pulse signals, which are cleared 
by the second pulse signals. The phase setting section 
16 integrates the first and second master pulse signals, 
while the integrated value of the first master pulse sig- 
nals is cleared by the second master pulse signal, and 
the integrated value of the second master pulse signals 
is cleared every time the integrated value reaches a pre- 
determined number, 

[0079] The predetermined number at which the inte- 
grated value of the second master pu&e signals is 
cleared is predetermined on the basis of the ratio of the 
revolutions of the driven part and the encoder 6. When 
the encoder 6 makes four turns while the driven part 
makes one turn, the predetermined number is "4/ f and 
when the encoder 6 makes one turn white the driven 
part makes one turn, the predetermined number is "1 
That is, the phase setting section 1 6 does not necessar- 
ily have to count the second master pulse signals in the 
latter case, 

[0080] The integrated values by the speed setting 
section 1 5 and the phase selling section 16 are sent as 
control messages to the slave control section 3, which 



is included in the control range, from the master network 
connecting section 17 via the network l?ne 5 at prede- 
termined periods, or every 100 microseconds, for exam- 
ple. 

5 [0081] The, control message comprises a text having 
a control code M P*' indicating that the message is a drive 
reference, "MC1 H representing the master control sec- 
tion, node numbers XS11" through "CSie/' "0321" 
through "CS23" "0331" through "OS34," "CS41" 

io through "CS48," "CS51 " through "CS54," and "0899*' of 
#11 ~ #16, #21 - #23, #31 - #34, #41 ~ #48, #51 - 
#54 f and #99 of the slave control section 3, representing 
the printing couples of the printing units OT1, OT2, OT3, 
OT4, and CT5 that are included in the control range, and 

is the folding unit FD, "V8" through "V5" representing the 
drive reference speed, and "V4 H through "V1 " represent- 
ing the drive reference phase inserted between tne start 
code "STX" and the end code "ETX", with a block check 
"BCC" attached to the text, as shown in FIG. 8, for ex- 

20 ample. "V8" through VT use "0" through "9" and "A" 
through n F" of ASCII codes, and both the drive reference 
speed and the drive reference phase comprise 4 bytes, 
for example, in the message shown. 
[0082] These messages are transmitted to the net- 

25 work ime 5 at a rate of 20 megabits per second, for ex- 
ample. 

[00B3] Upon receipt of the control message, each 
slave control section 3 sends a drive reference speed 
to the drive reference speed signal output section 32, 
30 and a drive reference phase to the corrected drive ref- 
erence phase signal output section 33 for further 
processing. 

[0084] That is, the drive reference speed signal output 
section 32, into which the drive reference speed is en- 
35 tered , calculates the foliowi ng equation to obtain a value 
S1 proportional to the speed value set by the processing 
section 12, and generates an analog signal correspond- 
ing to S1 as a drive reference speed signal, 

S1 ^{Y2~ Ylj/T 

where Y2 is the drive reference speed that has just been 
entered to the drive reference speed signal output sec- 
45 tion 32; Y1 is the drive reference speed that was entered 
immediately before Y2; and T ss a predetermined time 
interval in which the master control section 1 sends the 
control message. 

[00S5] When the integrated value of the first master 
so pulse signals in the speed setting section 1 5 is reset by 
the second master pulse signal, it may happen that Y1> 
Y2, and as a result, S1 < 0. In such a case, S1 can be 
obtained by calculating the following equation. 

S1 = (Yrn*Y2-Y1)/T 

where Ym is the number of the first master pulses need- 
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ed for the second master pulse signals to be generated, 
and it is a predetermined value. 
[0086] The corrected drive reference phase signal 
output section 33 , into which the drive reference phase 
has been entered, receives the phase correction value 
registered in the phase correction value output section 
42 every time a drive reference phase is entered, ob- 
tains a corrected drive reference phase by adding the 
drive reference phase to the phase corrected value, re- 
places the previous corrected drive reference phase 
with a newly corrected drive reference phase that has 
just been entered, and generates the latest drive refer- 
ence phase in the form of an appropriate signal, 
[0087] Aside from this, an output pulse signal of the 
encoder 6 connected to the driving means M corre- 
sponding to each slave control section 3 is entered into 
the feedback signal receiving section 38, and the output 
pulse signal of the encoder 6 sent to the feedback signal 
receiving section 38 is processed in the feedback phase 
signal output section 37 and the feedback speed signal 
output section 39. 

[0088] The feedback phase signal output section 37 
adds up the pulse signals generated by the encoder 6 
and the Z-phase pulse signal, and outputs the integrated 
value as a rotating phase signal for the driving section 
in the form of an appropriate signal, in the integrating 
operation carried out by the feedback phase stgnai out- 
put section 37, the integrated value of pulse signals is 
cleared by the Z-phase pulse signal, while the integrated 
value of Z-phase pulse signals is cleared every time the 
integrated value reaches a predetermined number. The 
predetermined number at which the integrated value is 
cleared is determined in advance on the basis of the ra- 
tio of the revolution of the driven part and the revolution 
of the encoder 6, as in the case where the integrated 
value of the second master pulse signals in the phase 
setting section 16 is cleared. 

[0089] The feedback speed signal output section 39 
adds up the pulse signals produced by the encoder 6, 
and every time the slave network connecting section 31 
receives a control message, obtains a value S2 propor- 
tional to the rotating speed of the driving means M by 
calculating 

S2^(Y4-Y3)/T 

where Y4 is the integrated value at that time, Y3 is the 
integrated value at the time when the Immediately pre- 
ceding message was received, and T is a predeter- 
mined time interval for the master control section 1 to 
send the control message. The feedback speed signal 
output section 39 then produces an analog signal cor- 
responding to this value S2 as a drive speed signal. 
When the integrated value of puise signals in the feed- 
back speed signal output section 39 is reset by the Z~ 
phase pulse signal, it may happen that Y3 > Y4, and 
accordingly S2 < 0. In such a case, S2 can be obtained 



by calculating 

S2 = {Yn + Y4-Y3)/T. 

5 

where Yn is the number of pulse outputs produced by 
the encoder 6 within the time interval where two preced- 
ing and succeeding Z-phase pulse signals are pro- 
duced, which is the same number as the number of out- 
10 puts of the first master pulse signals needed for output- 
ting the second master pulse signal, and it is a prede- 
termined value. 

[0090] In the slave control section 3, moreover, the 
drive power sent from the motor driver 4 1 to the driving 
f 5 means M is corrected every time the slave network con- 
necting section 31 receives a control message. The de- 
tails are as follows. 

[0091] Every time the slave network connecting sec- 
tion 31 receives the aforementioned control message, 

20 the corrected drive reference phase signal output sec- 
tion 33 produces a corrected drive reference phase sig- 
nal, as described above. This corrected drive reference 
phase signal is entered into the phase difference detect- 
ing section 34 where the rotating phase value of the driv- 

25 en part produced by the feedback phase signal output 
section 37 has been entered in advance. 
[0092] The phase difference detecting section 34 
therefore obtains a difference between the corrected 
drive reference phase and the rotating phase of the driv- 

30 en part from the corrected drive reference phase signaf 
and the feedback phase signal every time a corrected 
drive reference phase signal is entered, and outputs the 
difference thus obtained to the phase difference signal 
output section 35 which is an integrating amplifier. This 

35 allows the phase difference signal output section 35 to 
produce as a phase difference signal an analog signal 
corresponding to the difference entered. 
[0093] The aforementioned drive reference speed 
signal is corrected by the phase difference signaf into a 

40 first corrected speed signal in the first speed signal cor- 
recting section 36, and also corrected by the drive speed 
signal into a second corrected speed signal in the sec- 
ond speed signal correcting section 40. This second cor- 
rected speed signal is entered into the motor driver 41 . 

4$ [0094] Upon receipt of the second corrected speed 
signal t the motor driver 41 corrects the drive power to 
be fed to the driving means M so as to make it consistent 
with the second corrected speed signaf. 
[0095] With the aforementioned control, the rotating 

so phases of the driven parts in the control range of the 
master control sectjon 1 are adjusted so as to maintain 
a predetermined relationship with respect to the rotating 
phase of the folding cylinder FC of the folding unit FD, 
corresponding to their respective web paths, and put In- 

55 to synchronous operation in which their revised speeds 
agree with each other. 

[0096J As described above, the present invention 
makes it possible to prevent the position at which a pa- 
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per web printed by a printing unit is cut by a folding unit 
from overlapping the printed image on the paper web, 
and thus eliminate the mismatching of the printed image 
and the paper web cutting position in a rotary press driv- 
en by an independent drive means of each unit. The s 
present invention afso makes it possible to save space 
by eliminating adjust roller devices from a plurality of 
web paths running from printing units through the folding 
unit, and simplify paper web paths, leading to easy 
maintenance. 10 
[0097] Elimination of the adjust roller devices helps 
reduce unwanted tensions on a traveling paper web, 
making web traveling stable. This leads to reduced 
spoilage due to wrinkles and improper paper folding. 
Furthermore, reduced web path length helps reduce 1$ 
spoilage at the start and end of printing, and when 
changing paper webs. 

Claims 20 

1. A synchronous control system for rotary presses 
comprising a master control section for controlling 
the entire system; and drive means for independ- 
ently driving a plurality of printing units and a folding 25 
unit that cuts and folds a printed paper web into 
printed images; at least one printing unit having a 
plurality of web paths running from the printing unit 
in question to the folding unit, and printing being car- 
ried out by passing the web through any of the 30 
paths, 

2. 

the control system comprising respective con- 
trol sections for controlling the drive means of 
each printing unit, and the control section cor- 3$ 
responding to at feast one printing unit having 
a plurality of web paths comprising: 3. 
a drive reference receiving section for receiving 
a drive reference from the master control sec- 
tion, 40 
a phase correction value output section for gen- 
erating a phase correction value proportional to 
the residual length obtained by dividing the 4, 
length of a selected web path from the printing 
unit in question to ihe folding unit by the outer *5 
periphery length of the printing cylinder of the 
printing unit in question, 
a drive reference speed signal output section 
for generating a signal relating to a drive refer- 
ence speed based on the drive reference re- so 
ceived by the drive reference receiving section, 5, 
a corrected drive reference phase signal output 
sectbn for generating a signal relating to a cor- 
rected drive reference phase obtained by cor- 
recting with the phase correction value a drive 55 
reference phase based on the drive reference 
received by the drive reference receiving sec- 
tion, 6. 



a feedback signal receiving section for receiv- 
ing a feedback signal on the operating state of 
the printing unit in question, 
a feedback speed signal output sectbn for gen- 
erating a signal relating to a feedback speed 
based on the feedback signal received by the 
feedback signal receiving section, 
a feedback phase signal output section for gen- 
erating a signal relating to a feedback phase 
based on the feedback signal received by the 
feedback signal receiving section, 
a phase difference detecting section for detect- 
ing a phase difference between a corrected 
drive reference phase and the feedback phase 
from the corrected drive reference phase signal 
and the feedback phase signal, 
a phase difference signal output section for 
generating a signal relating to a phase differ- 
ence detected by the phase difference detect- 
ing section, and 

a signal correcting section for correcting a 
phase difference signal relating to a phase dif- 
ference between the corrected drive reference 
phase and the feedback phase and the drive 
reference speed signal based on the feedback 
speed signai, and generating a corrected con- 
trol signal; the drive means of the printing unit 
in question being controlled by the corrected 
control signal generated by the signal correct- 
ing section via a motor driver. 

A combination of a control system according to 
daim 1 and a rotary press system, said control sys- 
tem being arranged to control the rotary press sys- 
tem. 

A combination according to clajm 2 
wherein the printing units have a plurality of driven 
parts; each driven part having drive means and a 
control section for controlling the drive means of 
each driven part. 

A combination according to claim 2 or daim 3 
wherein each of the printing units has at least one 
of the web paths running from the printing unit in 
question to the folding unit without passing through 
a bay window device, and at least one of the web 
paths running from any of a plurality of turn bars to 
the folding unit via a bay window device. 

A control system according to claim 1 or claim 2 
wherein the control section is a slave control section 
subordinated to the master control section; the 
master control section being adapted to transmit 
drive references, including the drive reference 
speed and the drive reference phase, 

A control system according to claim 5 
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wherein the master control section and the slave 
control section are connected to each other by net- 
work lines. 

7. A control system according to claim 6 
wherein the network lines are formed in a loop. 

8. A control system according to claim 5, claim 6 or 
claim 7 

wherein the master control section has an Input op- 
eration section for entering information required for 
operating the rotary presses, a processing section 
for causing other component sections to operate by 
processing information entered from the input op- 
eration section and controlling the transmission and 
receiving of signals to and from the slave control 
section, a memory section for storing values for cor- 
recting the phases of the driven parts of the printing 
units in relation to the length of each web path run- 
ning from the printing units to the folding unit, and 
a drive reference setting section for setting drive ref- 
erence phase and drive reference speed. 

9. A control system according to claim 8 

wherein the input operation section is capable of 
performing input processing to store in the memory 
section the length values of web paths running from 
the printing units to the folding unit. 

10. A control system according to claim 8 or claim 9 
wherein the processing section prepares a control 
range designating message by organizing sets of 
rotary presses, reads from the memory sedion the 
values required for correcting the phases of the 
printing unit driven parts in relation to the lengths of 
web paths running from the printing unit to the fold- 
ing unit, and prepares a control message base on 
the values. 

1 1 . A control system according to dalm 10 
wherein the control range designating message is 
a text comprising a text in which T M indicating that 
the message designates the control range, "MCr 
representing a master control section, and "CS 
numbers" representing the node numbers of the 
slave control sections for printing couples that are 
the control range in question fire inserted between 
a start code "STX" and anend code "ETX" of the 
message, wH:h a block check *BCC" attached to the 
text. 

12. A control system according to claim 10 
wherein the control message is a text in which "G" 
indicating that the message is a phase correction 
value, "MC1" representing the master control sec- 
tion, H CS numbers" representing the destinations, 
and "V numbers" representing the phase correction 
values, are inserted between the start code "STX" 



and the end code "ETX" of the message, with a 
block check "BCC" attached to the text. 

13. A control system according to claim 5 

5 wherein the slave control section has a slave net- 
work connecting section that also serves as a drive 
reference receiving section. 

14, A control system according to claim 13 

JO wherein the slave network connecting section is a 
microcomputer including an interface that receives 
via a network line a control range designating mes- 
sage comprising set organization information trans- 
mitted by the master control section, and control 

is messages, such as drive references including drive 
reference speed and drive reference phase, phase 
correction values for correcting the rotating phase r 
of the printing cylinder, etc.-, and transmits to the 
master control section via the network line response 

20 messages acknowledging the receipt of the mes- 
sage from the master control section as necessary, 

15, A control system according to claim 5 

wherein upon receipt of a control range designating 
25 message from the master control section, the slave 
control section returns a response message to the 
master control section. 

16. A control system according to claim 15 

so wherein the response message comprises "ACK* 
indicating a response message, and an own node 
number indicating the slave control section that re- 
sponded. 

35 17. A control system according to claim 8 

wherein the drive reference setting section compris- 
es a master pulse signal output section for gener- 
ating a first master pulse signal, and a second mas- 
ter pulse signal every time a predetermined number 

40 of the first master pulse signals are generated, a 
speed setting section for setting a drive reference 
speed on the basis of the first master puise signal, 
and a phase setting section for setting a drive ref- 
erence phase based on the first and second master 

45 pulse signals. 

18. A control system according to claim 1 

wherein a plurality of the master control sections are 
provided; each master control section being con- 
so nected to the slave control section with network 
lines, so that processing can be performed by se- 
lectively changing a plurality of the master control 
sections. 

55 19. A synchronous control method for rotary presses 
comprising a master control section for controlling 
the entire system> drive means for independently 
driving a plurality of printing units and a folding unit 



11 



21 



EP 1 110 729 A2 



that cuts and folds a printed paper web into printed 
images, and control sections for controlling the 
drive means for each unit, at least one printing unit 
having a plurality of web paths running from the 
printing unit in question to the folding unit, and print- $ 
ing being carried out by passing the web through 
any of the paths: the method comprising controlling 
the control section corresponding to at feast one 
printing unit having a plurality of web paths, by the 
steps of: io 



selecting a path and establishing a phase cor- 
rection value corresponding to the selected 
path and proportional to the residual tength ob- 
tained by dividing the length of the selected *5 
path running from the printing unit in question 
to the fokiing unit by the outer periphery length 
of the printing cylinder of the printing unit, 
obtaining a drive reference speed and a drive 
reference phase on the basis of a drive refer- 20 
ence transmitted from the master control sec- 
tion, 

obtaining a corrected drive reference phase by 
correcting the drive reference phase with the 
phase correction value, 26 
obtaining a feedback speed and a feedback 
phase from a feedback signal on the printing 
unit, 

obtaining a phase difference between the cor- 
rected drive reference phase and the feed back 30 
phase, and 

generating a corrected control signal by cor- 
recting the drive reference speed based on the 
drive reference with the phase difference be- 
tween the corrected drive reference phase and 35 
the feedback phase and the feedback speed, 
whereby the control section controls the driving 
of the printing unit using this corrected control 
signal. 
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